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57 ABSTRACT 
A switch operating mechanism associated with a motor 
driven hydrostatic system operative in forward or re 
verse directions with respect to a neutral inoperative 
state, for rendering a motor starting circuit operative 
only when the hydrostatic system is in its neutral state. 
An axially movable switch operating shaft has a notch 
therein which receives a detent on the control stem of 
the switch, only when the shaft is in a position generally 
centrally between opposite limits of its axial movement, 
to close the switch. A centering spring urges the shaft 
toward its centrally disposed position. 

6 Claims, 2 Drawing Figures 
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1. 

NEUTRAL START AND CENTERING DEVICE FOR 
POWER TRANSMISSION MECHANISM 

BACKGROUND OF THE INVENTION 

This invention relates to improvements in prime mov 
ers, such as tractors and like vehicles, particularly those 
using movable control members in the power transmis 
sion mechanisms thereof. More specifically, this inven 
tion is in the nature of a control device or interlock for 
preventing the engine of a vehicle, such as a tractor, 
from being started when the driving wheels or other 
power operated mechanisms of the vehicle are opera 
tively coupled to the vehicle engine. The invention is 
particularly adapted to vehicles such as tractors having 
hydrostatic drive assemblies including one or more 
pumps driven by an internal combustion engine, and 
cooperating fluid motors connected to the vehicle drive 
wheels or other power driven apparatus. In many cases, 
the engine driven pumps are of the well known wobble 
plate controlled variety and operate between neutral, 
stationary, and forward and reverse drive dispositions. 
The vehicle operator, in starting the tractor engine, 

does not always notice whether or not the drive mecha 
nisms are in a neutral state. If the hydrostatic system is 
in a drive condition, the vehicle starts to move immedi 
ately upon starting of the engine. If the operator is not 
prepared for sudden unexpected movement, accidents 
may occur. An important object of this invention is, 
therefore, the provision of means for preventing a vehi 
cle engine from being started unless the power transmis 
sion mechanism of the vehicle is in a neutral nonopera 
tive state. 

SUMMARY OF THE INVENTION 

The centering and neutral starting device of this in 
vention involves a switch having an axially movable 
operating stem and a detent at the end of the stem, a 
housing mounting said switch, a shaft axially movable in 
said housing and having a notch for reception of said 
detent. Centering means yieldingly hold the shaft 
against axial movements in opposite directions away 
from reception of the detent in said notch, and connec 
tor means are utilized for attaching said shaft to a mech 
anism for imparting said axial movements to the shaft. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a fragmentary diagrammatic view of an 
internal combustion engine having a hydrostatic pump 
affixed thereto, and showing the neutral start apparatus 
of this invention connected to the hydrostatic pump; 
and 

FIG. 2 is an axial section of the neutral start and 
centering device of this invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

In FIG. 1, a conventional internal combustion engine 
is fragmentarily and diagrammatically shown and indi 
cated generally at 11, the same being provided with the 
usual electrically operated starting motor 12 energized 
by a battery 13 and controlled by the usual normally 
open starting switch 14. The starting motor 12, battery 
13, and starting switch 14 are connected in series in a 
grounded circuit lead 15. 
Although not specifically shown, the engine 11 may 

be assumed to be the prime mover of a vehicle such as 
a tractor or self propelled agricultural or other type 
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2 
implement. For the purpose of the present example, the 
vehicle may be assumed to be a hydrostatically driven 
vehicle, the wheels of which are rotated by rotary hy 
draulic motors, not shown, but which are driven by 
fluid from a fluid pressure pump shown diagrammati 
cally and indicated at 16 in FIG. 1. The pump 16 is 
preferably of the variable displacement pump variety 
controlled by a wobble plate, not shown, but which 
may be assumed to be connected to a control shaft 17 
operated by a lever 18 to dispose the pump selectively 
in a neutral attitude, wherein no fluid is pumped to the 
hydraulic motors, and forward and reverse drive atti 
tudes corresponding to positions of the lever 18 indi 
cated by broken lines N, F and R. 
The lever 18 is operated by a control handle 19that is 

pivotally mounted at one end to a bracket portion 20 of 
the vehicle, and which is connected to the lever 18 by a 
control link 21. As shown, the control handle 19 is 
movable between reverse, neutral and forward posi 
tions, corresponding to similar positions or attitudes of 
the lever 18. The several positions of the control handle 
1a are shown by broken lines in FIG. 1, also indicated at 
R, N and P. It will be appreciated that the volume 
output of the pump 16 is varied between 0 output at the 
neutral position of the control lever 18 and maximum 
output at the full reverse and forward positions of the 
lever 18, as is customary in hydrostatic transmissions. 
The centering and neutral starting device of this in 

vention includes an elongated body 22 having an op 
posed pair of bosses 23 adjacent one end thereof and 
having screw threaded openings 24 therein for recep 
tion of one or more mounting bolts 25, one of which is 
shown, the other being closed by a suitable plug, such as 
a screw 26. The bolt 25 extends through a sleeve 
equipped elastic bushing 27 in an opening through a 
wall element 28 which may be assumed to be a portion 
of a vehicle frame, the bushing 27 serving as a vibration 
dampening cushion. The body 22 is formed to provide a 
longitudinally or axially extending bore 29 which is 
diametrically enlarged adjacent said one end of the 
body 22 to provide a cylindrical recess 30 and an annu 
lar shoulder 31 between the bore 29 and recess 30. A 
screw threaded cross bore 32 is formed in the body 22 
intermediate the ends of the bore 29, and screw thread 
edly receives the reduced diameter threaded end of the 
body 33 of a commercially available normally closed 
switch indicated at 34 in FIG.1. The switch 34 is yield 
ingly held in a switch closed position by means of a coil 
compression spring 35 having one end engaging a ball 
detent 36 that is mounted on the outer end of a switch 
operating stem 37 that extends in a direction trans 
versely of the bore 29. The stem 37 and ball detent 36 
are yieldingly urged in said switch closing direction 
toward the bore 29. 
An elongated shaft 38 extends longitudinally through 

the body 22, and has a larger diameter portion 39 that is 
axially slidably mounted in the bore 29, and a smaller 
diameter portion 40 that extends axially of the recess 30. 
The larger diameter portion 39 is formed to provide a 
circumferentially extending or transverse notch 41 that 
is adapted to receive the ball detent 36 of the switch 34. 
The portion 39 of the shaft 38 extends outwardly from 
the adjacent end of the body 22 through a conventional 
seal 42, the outer end of the portion 39 having an axial 
screw threaded opening 43 therein. 
The outer end of the reduced diameter portion 40 of 

the shaft 38 is screw threaded to receive an adjustment 
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nut 44 which operatively engages a washer 45 and holds 
the same in engagement with the outer end of a coil 
compression spring 46 that encompasses the reduced 
diameter shaft portion 40 within the recess 30. The 
inner end of the spring 46 engages a second washer 47 
and yieldingly urges the washer 47 toward engagement 
with the annular shoulder 31 and with a second annular 
shoulder 48 on the shaft 38 between the portions 39 and 
40 thereof. 
Movement of the washer 45 in a direction axially 

outwardly of the recess 30 is limited by engagement 
thereof with a snap ring 49 mounted in an annular 
groove 50 in the side wall of the recess 30 adjacent the 
outer end thereof. 

It will be noted, with reference to FIG. 2, that the 
distance between the ball detent 36 and the annular 
shoulder 31 is equal to the distance between the notch 
4 and the annular shoulder 48 of the shaft 38. Thus, 
with the washers 45 and 47 engaging their respective 
snap ring 49 and shoulder 31 and the spring 46 being in 
a partially compressed state, the shaft 38 is yieldingly 
biased against axial movement in either direction away 
from a centered position wherein the ball detent 36 is 
received in the notch 41. 
The shaft 38 is operatively connected to the control 

lever 18 by means of a rigid link 51 and an adjustable 
connector element 52. One end of the link 51 is pivotally 
secured to one end of the lever 18, as indicated at 53 in 
FIG. 1, the opposite end of the link 51 being connected 
to the other end 54 of the connector element 52. The 
connector element 52 has a screw threaded stem 55 that 
is longitudinally adjustably screw threaded into screw 
threaded opening 43 of the shaft 38, and is locked 
against movement relative to the shaft 38 by a lock nut 
56 screw threaded thereon. 
The annular seal 42 prevents dust or other foreign 

matter from entering the bore 29 from the adjacent end 
of the body 22. The opposite end of the body 22 is 
provided with a dust cap 57 that is secured thereon by 
means of a conventional clamping ring 58, and prevents 
foreign matter from entering the recess 30. 

it will be noted that the connector element 52 is so 
adjusted with respect to the shaft 38 that, when the ball 
detent 36 is received in the circumferentially extended 
notch 41, the operating lever 18 and handle 19 are both 
in their neutral positions. In this position of the shaft 38, 
lever 18 and handle 19, the switch 34 is closed, and the 
starting motor 12 may be energized by closing of the 
manually operated switch 14, to start the engine 11. 
When the control handle 19 and control lever 18 are 
moved to their forward position, the shaft 38 is moved 
axially inwardly with respect to the housing 22, causing 
the ball detent 36 to be retracted to open the switch 34. 
During inward movement of the shaft 38, the washer 47 
is moved axially away from the shoulder 31, compress 
ing the spring 46 against the opposite washer 45. This 
compression of the spring 46 increases the yielding bias 
thereof against the washer 47, tending to move the shaft 
38, lever 18 and control handle 19 toward their neutral 
positions. Moving the control handle 19 and lever 18 
toward their reverse positions R, causes the shaft 38 to 
be moved in a direction to carry the washer 45 axially 
inwardly to compress the spring 46 against the washer 
47 and shoulder 31, the notch 41 moving toward the 
adjacent of the body 22 and opening the switch 34. 

In the event that the engine 11 is de-energized with 
the lever 18 and control handle 19 in either of their 
forward or reverse positions, and assuming that the 
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4 
spring 46 has insufficient strength to move the lever 18 
and handle 19 to their neutral positions, the opened 
switch 34 will positively prevent a circuit from being 
completed through the starting motor 12 when the 
starting switch 14 is closed. Thus, the operator is re 
minded to place the control handle 19 in a neutral posi 
tion before attempting to start the engine 11. 

It will be appreciated with vehicles having a pair of 
independently operated hydraulic motors, each for a 
different one of a pair of spaced apart drive wheels, and 
each motor having a separate pump 16, each of a pair of 
operating levers would be provided with an indepen 
dent centering device as above described, the switches 
34 of the centering devices being arranged in series in 
the starting circuit, with the starting switch 14. 
While I have shown and described a preferred en 

bodiment of neutral start and centering device, and 
described a modified arrangement, it will be understood 
that the same is capable of further modification without 
departure from the spirit and scope of the invention, as 
defined in the claims. 
What is claimed is: 
1. In combination with an engine having a starting 

motor, a fluid pump operated by said engine, and a 
control lever for said pump and movable between a 
neutral position and spaced forward and reverse pump 
operative positions; 

(a) fixed housing means defining a bore; 
(b) a shaft extending axially through said bore and 

axially movable therein, said shaft having a trans 
verse notch disposed within said bore; 

(c) a switch for said starting motor mounted on said 
housing and having an operating stem extending in 
a direction transversely of said bore; 

(d) a ball detent on the end of said stem for engage 
ment with said shaft and reception in said notch, 
said ball detent sized with respect to said notch so 
that any appreciable axial movement of said shaft 
from a position wherein said detent is received in 
said notch will eject said detent from said notch to 
open said switch; 

(e) centering means yieldingly holding said shaft 
against axial movements in opposite directions 
away from said detent in said notch; 

(f) and connector means for attaching said shaft to 
said lever. 

2. The combination defined in claim 1 further includ 
ing a motor starting circuit comprising said switch and 
a manually operated normally open switch in series 
with said first-mentioned switch and said starting mo 
tor, said first-mentioned switch being closed only when 
said detent is contained in said notch. 

3. In combination with a switch having an axially 
movable operating stem and a detent at the end of said 
Ste: 

(a) a housing mounting said switch; 
(b) a shaft axially movable in said housing and having 
a notch for reception of said detent, said notch 
sized with respect to the detent so that any appre 
ciable axial movement of said shaft from a position 
wherein the detent is received in said notch will 
eject the detent from said notch; 

(c) centering means yieldingly holding said shaft 
against axial movement away from reception of 
said detent in said notch; 

(d) connector means, adjustably movable longitudi 
nally of said shaft, for attaching said shaft to a 
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mechanism for imparting said axial movements to 
said shaft; and 

(e) means for locking said connector means in desired 
set positions of movement thereof. 

4. In combination with a switch having an axially 
movable operating stem and a detent at the end of said 
Ste: 

(a) a housing mounting said switch; 
(b) a shaft axially movable in said housing and having 

a notch for reception of said detent, said notch 
sized with respect to the detent so that any appre 
ciable axial movement of said shaft from a position 
wherein the detent is received in said notch will 
eject the detent from said notch; 

O 

6 
detent responsive to axial movement of said shaft, 
said notch being sized with respect to the detent so 
that any appreciable axial movement of said shaft 
from a position wherein the detent is received in 
said notch will eject the detent from said notch; 

(c) connector means, adjustably movable longitudi 
nally of said shaft, for attaching said shaft to a 
mechanism for imparting said axial movements to 
said shaft; and 

(d) means for locking said connector means in desired 
said positions of movement thereof. 

6. In combination with a switch having an operating 
stem axially movable between positions corresponding 
to open and closed positions of the switch, and a detent 

(c) centering means yieldingly holding said shaft 15 at an axial end of said stem; 
against axial movement away from reception of 
said detent in said notch; 

(d) a mechanism for imparting said axial movements 
to said shaft, said mechanism comprising a lever 
pivotably movable between spaced apart forward 
and reverse positions and an intermediate neutral 
position; and 

(e) connector means for attaching said shaft to said 
mechanism, said connector means including a rigid 
link connected at one end to said lever, and an 
adjustable connector element connected to said 
link and said shaft. 

5. In combination with a switch having an operating 
stem axially movable between positions corresponding 
to open and closed positions of the switch, and a detent 
at an axial end of said stem; 

(a) a housing mounting said switch; 
(b) a shaft axially movable in said housing in a direc 

tion transverse to the direction in which said stem 
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(a) a housing mounting said switch; 
(b) A shaft axially movable in said housing in a direc 

tion transverse to the direction in which said stem 
moves axially, and having a notch for reception of 
said detent when said stem is in said position corre 
sponding to said closed position of the switch, said 
detent responsive to axial movement of said shaft, 
said notch being sized with respect to the detent so 
that any appreciable axial movement of said shaft 
from a position wherein the detent is received in 
said notch will eject the detent from said notch; 

(c) a mechanism for imparting said axial movements 
to said shaft, said mechanism comprising a lever 
pivotably movable between spaced apart forward 
and reverse positions and an intermediate neutral 
position; and 

(d) connector means for attaching said shaft to said 
mechanism, said connector means including a rigid 
link connected at one end to said lever, and an 
adjustable connector element connected to said 
link and said shaft. 
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